DNA methylation alters chromatin structure and regulates Thy-1 expression in EL-4 T cells.
Thy-1 exhibits marked differences in expression in various tissues in many species; therefore, it is of interest to define possible mechanisms that may regulate Thy-1 expression. We produced Thy-1 negative variants of the murine T cell lymphoma EL-4 by mutagenesis with ethylmethanesulfonate (EMS), negative selection with anti-Thy-1 monoclonal antibodies (mAb) plus complement, and fluorescence-activated cell sorting (FACS). Thy-1 surface negative (Thy-1-) mutants produced in this manner were shown to produce no detectable Thy-1 mRNA, but contained an intact Thy-1 gene as determined by Southern blotting. 5' CG sequences, which had been demethylated in the parent EL-4 clone, were completely methylated in the EMS-induced Thy-1-variant. In addition, a DNase I hypersensitive site that mapped to the 5' end of the Thy-1 gene in EL-4 was absent in the Thy-1- variant. Treatment of this Thy-1- clone with 5-azadeoxycytidine (5-dAZA) resulted in re-expression of surface Thy-1, demethylation of the 5' CG sequences, and regeneration of the DNase I hypersensitive site. These studies indicate that methylation of certain critical DNA sequences in the 5' region of the Thy-1 gene can alter local chromatin structure and regulate expression of this gene.